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Focus on Aixtron
At a financial level, Aixtron on Dow Jones wires
shows “Shares continue upward drive from
Wednesday, profiting from the positive senti-
ment in the semiconductor sector.” “The share
broke an important resistance at EUR2.80 yes-
terday,” trader says. “Next resistance seen at
EUR3.25, then EUR3.31. Shares +3.8% at
EUR3.03.” Organisationally, the company
news is the establishment of a European
organisation, headed by Frank Schulte (who
set up Aixtron’s Japanese subisidiary) respon-
sible for sales, service and spares for Thomas
Swan, Epigress and Genus, and also enfolding
Israel and Russia. Bill Elder is now on the
executive board as chairman of Aixtron’s sili-
con business. III-Vs Review interviews 
president and CEO, Paul Hyland, and director  
of marketing, Dr Rainer Beccard.
TFR: What is Aixtron’s focus currently? 
Paul Hyland: We are still sometimes inaccurately
referred to as a purely III-Vs company,Aixtron
like many of its customers, chose a long time ago
to diversify its core technology; gas phase deposi-
tion into other application areas. Increasing the
number of end user application markets, helps to
reduced the typical ‘feast and famine’ cycle so
common in technology driven industries.
Aixtron envisages addressing markets in the
future that are four to five times larger than
today, including SiGe, strained Si, high-k capaci-
tors, high-k CMOS gate stack,ALD TFH and MEMS
as well as OLED application.The acquisition of
Genus Inc enhances that strategy with produc-
tion proven ALD technology and access to lead-
ing silicon semiconductor customers.
TFR: Could you explain the strategy of leaving
known names to enjoy their own customer loyal-
ties e.g. Thomas Swan, Epigress and Genus,
while being known parts of Aixtron?
Hyland: The technologies we have developed
within the group have been developed in 'tech-
nology islands' over the last 20 years and in fact,
that type of environment is often the most fer-
tile, because it typically involves a small and very
technically capable group conceptualising and
then developing a core technology. If these small
highly focussed groups can remain flexible and
innovative, the outcome is nearly always more
creative than from a large organisation structure.
Of course, as the technology and the markets
develop, a need for strength and structure is nec-
essary to develop and serve a market, particularly
one as fast moving as ours and then a larger
group structure provides the support required to
take the technology and products to the next
stage.
As we stand today, we are very happy with the
strength and the flexibility that we gain from
operating in such a high tech network. If I look
across the group I can see lots of examples of
where we have migrated technology solutions
from one to another and often benefited from a
completely fresh approach to what may have
seemed an insoluble problem in another area.We
are also able to leverage those skills, such as
installation, service support, logistics, spares sup-
port into a consolidated service, as we do with
our Global Service Organisation.
From a customer’s perspective, we believe that a
long term relationship with a particular 'brand'
or supplier does have great value, not least
because the two parties acquire a ‘history and
shared experience of issues.’And, if a technical
solution to a problem they might have resides
within another area of our business, the Aixtron
partner they are comfortable with can manage
and facilitate the solution.This approach has
been highly successful for us.
TFR: What lies behind Aixtron’s reorganisation?
Hyland:Aixtron’s business grew strongly in 2004
generating a 55% revenue growth year on year.
Our close customer relationship has built our
market share of 63% in 2004 for MOCVD reac-
tors, according to VLSI, and made us the world’s
largest provider of epitaxial deposition systems.A
major change in the Aixtron organisation has
been the centralisation of its Europe operation.
Previously, European business was handled direct-
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ly through the headquarters in Aachen, Germany
Cambridge, UK or Lund, Sweden.To better serve
our European customers’ specific needs, we
decided to create Aixtron Europe as a regional
entity, which includes sales and service for all
product lines.This allows us to deliver a more 
tailored service and focus much more on our cus-
tomer’s individual requirements.
TFR: How does Aixtron see silicon and compound
developing? Is the addition of Genus going to
help integrate these materials? 
Dr Rainer Beccard: The semiconductor industry
is being challenged to overcome several major
material hurdles throughout the semiconductor
manufacturing process in order to keep moving
down the path of Moore's law.The emergence of
these highly complex material challenges is seen
as the major driving force in the increasing con-
vergence between the silicon semiconductor and
the compound semiconductor worlds.
Cost-of-ownership will clearly remain as one of
the major focus points in the current and next
generation of mainstream semiconductor equip-
ment manufacturers.The acquisition of Genus
brings into the Group extensive knowledge and
experience of CoO tool optimisation, tool pro-
ductivity & reliability challenges, while Aixtron's
historical strength lies in our extensive know-
ledge in complex epitaxy processes, including 
III-V, II-VI, SiGe and SiC-based epitaxy, but also
developing GaAs on Si or GaN on Si technology.
We are also seeing that many of the silicon indus-
try standards are becoming equally valid for the
III-V industry.This is especially true in the case of
Safety or Fab Integration standards.The conver-
gence effect is having an equally complementary
effects in both semiconductor arenas, as technol-
ogy and material solutions are migrating from
one industry to the other.
TFR: There is an enormous amount of funding
and movement in SiC in the US. Where is
Epigress going and what research is there in
Europe?
Dr Beccard: The decision to acquire Epigress in
1999 arose from our belief, from our own 
development work over the previous 10 years,
that SiC has a very significant role to play in
future highly taxing applications where high
voltage or high current applications are required.
The primary reason for the increase in our SiC
business today is growing demand for Schottky
diodes - high performance devices for both mili-
tary and commercial device applications.There
has been a very encouraging global increase in
our SiC activities, especially in the US and Japan,
and Aixtron has recently been successful in
extending its customer base in these countries.
We have also a long and strong presence in
Europe, where SiCED, based in Germany, is 
successfully using our world-largest SiC 
manufacturing tool.
SiC-based compound semiconductors are also
emerging in promising applications for next-gen-
eration hybrid cars, for motor control and other
control and measurement tasks that involve high
currents and voltages. Epigress is one of the first
companies to market MOCVD machines in Japan
for SiC substrates, which reflects a growing
demand arising from Japanese leadership in
hybrid car development.
TFR: Machines come in generations. Where is
Aixtron's reactor development moving? Is LED
development the sole mover? 
Dr. Beccard: Regarding the reactor development
for compound semiconductors; the customer
focus is constantly moving forward. In the past,
technological issues related to the performance
of specific devices were the dominating purchas-
ing issue.Typical development targets were to
design a reactor that allowed customers to grow
a blue LED, or to achieve highly p-doped GaN.
These issues are clearly solved now, and today
our driving force is achieving high quality
devices at the lowest cost of ownership.We have
a very clear understanding of our customers’
CoO targets related to MOCVD.These targets
have been derived from discussions with cus-
tomers and by drawing on the III-V industry's
own roadmaps.
Our task is to translate this knowledge into 
reactor technology.Areas of focus for us today
are: the optimisation of throughput, moving to
larger wafers in LED manufacturing or the imple-
mentation of the latest in situ technology devel-
opments to achieve better, more consistent
yields. Like the silicon semiconductor industry, it
is becoming a never-ending challenge.
Today, MOCVD development is mainly driven by
the LED industry, which is the dominant applica-
tion by far. Besides LEDs, there are however
many new and exciting areas where significant
development effort is being applied; like blue
and UV Gallium Nitride lasers.This development
effort has already resulted in customers success-
fully introducing commercial products into the
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market.Additionally, there are other segments of
the compound semiconductor industry like GaAs
electronics,VCSELs, InP technology, which did
not contribute as much to our business in the
last few years. However, we strongly believe that
this is going to change, and in the meantime we
have invested considerable development effort in
these areas, aimed at a reduction of production
cost - higher throughput, larger wafers and better
control.
TFR: Aixtron developments in China are interest-
ing, but what is the feeling on the Japanese 
market. How does Aixtron fare there? 
Dr. Beccard: Japan has always enjoyed a highly
skilled workforce, a strong local infrastructure,
and a unique cultural background and success in
the Japanese market highly depends on being
able to adapt to the local business practices and
expectations and in accordance with the coun-
try's unique culture.
The Japanese compound semiconductor device
industry has always operated at the highest tech-
nological level, and not surprisingly, the require-
ments for their production tools are at the same
level.We have many years of experience in Japan
and saw this customer expectation in the early
days and consequently adjusted our products
and our organisation to meet these particularly
demanding requirements. In practice this means
great attention to every technical detail; high reli-
ability; minimum downtime; flexible solutions
and high levels of support are all required for the
very specific Japanese customers’ requirements.
To support our presence in Japan we have estab-
lished further system demonstration facilities at
NTT-AT and the University of Tokyo, both
involved in major government-funded projects.
Most importantly,Aixtron is both directly repre-
sented in Japan through its subsidiary,Aixtron
KK,Tokyo, and also through exclusive distributor
Marubun, one of the most acknowledged and
renowned semiconductor distributors in Japan
with sales of more than $1bn.This has certainly
helped Aixtron to build very good quality rela-
tionships and establish a strong market presence
over the last four years, with both Planetary and
CCS platforms. Our customers include: Sony
Corp, Mitsubishi Electric Corp, NEC Corp,
Hitachi, OKI Electric Industry Co, NTT Photonics
Labs, Seiko Epson, Nippon Sheet Glass, University
of Tokyo, Rohm, Riken Furukawa Electric, Showa
Denko,Sumitomo Electric.
TFR: LED car headlights are only just appearing
in the US. When will EU legislation allow them?
And how is industry going to approach the vast
investment in existing consumer lighting? Will it
be retrofit, or new clean sweep? 
Dr. Beccard: Currently there is a lot of discussion
in the LED community regarding regulations and
the need for the standardisation of LED products.
We believe that standardisation is an essential
step towards turning our common vision of LEDs
being used for general lighting purposes, into a
reality.As an equipment manufacturer, we try to
support this dialogue, because we believe that
standardisation is an important precondition for
the introduction of future novel, LED-based prod-
ucts. More important, however, is the need for
Aixtron to make sure that the MOCVD technolo-
gy is always a step ahead of the LED market
development cycle, so that when market applica-
tions do become viable, we are ready with the
technology to meet our customer's needs.
To give you a practical answer to your questions;
these new products will almost certainly not be
compatible with existing technology, so will
appear as new applications.You will not be able
to plug an LED into a conventional light socket!
When will they emerge? The technology is there
now, and will be refined enough for us to expect
that products such as car headlights could be
available within the next two to three years.
General purpose lighting is more difficult to 
predict, but will probably become a commercial
reality within five to ten years and when it does
we will be ready!
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